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(57)Abstract: 

PURPOSE: To obtain a structure for detecting rays with 
different wavelengths of 2^m or 2.5^m, by providing an 
active layer with a quantum well between a clad layer 
with a first GalnP as a base and a clad layer with a 
second GalnP as a base. 

CONSTITUTION: A first clad layer 2 and an active layer 
3 of GalnP with a lattice constant that matches that of a 
substrate 1 are formed on the substrate 1 , where the 
active layer 3 has a layer 31 of quantum well with 
central Gaxinl-x As at a center provided between 
barrier layers 30 and 40 with two GaAs's as a base. Also, 
the first clad layer 2 and the active layer 3 are covered 
with a second clad layer 4. 
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1 

m^y^2] 2':DOGaAs«CD^(lGa Im- As^'^-Xt 

^KDGalnP^^ 

-XtTS^:^^*:/ HSim2 0!)GaInPS:'^-X<h'r^i^ 

^is A^^i^ \z ^ Tz \tm^m'rut)t> s-^t&^w <t o 
o H - tr > H - If > ^3 nx ^ :i ^4*is ^-r 

m4\zmm,<ou-^. 

[m^me] ±aaGa im ash«, x(Z)«:«i«o. 11-0.99 
m^mi] ±-m^yy\^mt^mvT\^^^^mm\t. 

Ga Ini - As Pi - 

»ttUTV>SWS««1553'©ilflfeJ6Ga In.- AstOfWTT^Yb 

»3nA:Xhu-/:/(5!)ji^t|i^^D. ^-cDxhUty:/&ui 
7sV')y^<Dnm\zum^rix. ^^sbih^m^it^m^i. 
m^m9] 2^(DG&ks^^-:^h-r^mmm^o)m\z 

m^^tltzl-^COG&y In As^^— Xtf ^eirict-DT 

{♦:35«, mit^GalnP^'^-Xii-r^^^ y HJii:^2(D 
GaInPSr^-Xi:-rs^5'*y HS^CDfiBlC^^nTVi^ 



(2) !|$ffl¥4-2 3 4 1 8 8 

2 

0, ^®JS«i:S^«bTVi-5J:K^l®i5^^';'HS(^>ite 

J; o T®tS«(7)«^^>^|Sc t ^ ct ^ ;^ 
IliljJ^^ll] -taBl/-if^^75^ GaAs. vUn 

if? ^9\z%msjymm^. 

\mw^m ±ia^i<D^^*y HiiiimioH-fcf>:j^ 

(Z) H - tr > t r H - fc! > 3 n T V i s c t & !^st t -r 

A, .t^m2(D^^yi^wmm2(D^^y\^mtmm 
<D \^-\:^>^m\z^m3^\z \^-\::>^^nrc=i>^^ h 

a? iM-^y^mm^mmLtt^^^ii^i&^mii-r^mjR 
mmz^m<oymih^. 

im^mW ±faGai In AsSli, x (Z>tt*«0. 11-0. 99 

t:: 33 ^ J: 5 Tab ^ ;i ch <hT^ gUj^^ 9 IE 

Ga iDi As Pi 

30 UTV^^WHIilB^a^lfl^GalnPt, ±l2«^#FHi: 

-r^^^olz. 0~ 1 0»5ffiT^{bT^) TS>^Cl<h^i|^ 

S» CO^ 3 5 -10 n in<0«S d * C t €:«f m S 
CO 0 0 1] 

\t. mJ^^iStS. m?L\t. 0.98um. 1.083 u 

m> 1.054//m^fcJl 2. 5MmCOiStJ^^CO{^j3l(Cl[^3 

[0 0 0 2] 

50 ^'^nx\,^^ytmmm^:^^f3:mL^^^sbx\^>^. ^kd 
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(3) 

3 

jRUV^o ZLCDTctb. 2^^H^H> 0.98um. 1.083um^ 
r::m. 054Mmc?)|^:ijT*felt-r^GaInP -GalnAs-GaAs 

^Tz.. 2.5 //mcr)igc:g:^«^ai-r^;ii:OT^S3tlftaiS 

1) fTia:ftC^^^7-rK«^3imi>X7"AH, Sl:^ 2.5 it? 

2) iSg2'- 2.Siim<D:k^^mO^ >}^0^^3b^. Z. 
a)»!7^'>Ht>l^, SPOT (Satellite Pour I'Observ a 
tioD de la Terre =Earth Observation Satel li te)*/n 

[0 0 0 31 
[0 0 0 4] 

GaAs ^r'^-X UrcWSfiOfWicii A nfcGalnAs 
-Xi:r5JB»C.toT«^3c$nfcii^/i< tfe 1 T3<Z)«^ 

P?:'^— Xi:-r-6^^!y HSi:5l 2 OGalnP X 4i? 
(DG^AsmcDfUlzm^^tir-Ga iDi-xAs^r'^-Xt-r^S 

\zX'Dxm^-^rirz<>u< tt^i^cDm'T-^p^mr^ 

mi^m^m^. Z,<om^m\t. ^l(OGaInPS:^-Xi: 
-r^^^^y HJi<h3g2<DGaInP*^~Xt*rs^^!V 1^ 



JRfM^f 4-2 3 4 1 8 8 

(D^$>^. ^tz. Ga lDi-xAsS(Dim^«, xCDfll;<r^O,ll 
-Q.99<Dmm\Z3b^J^^\Z'^nT^K). -e<7)J9^«5- 
9 nma)«SffilCfe^o */i:*5S^tC<tntf. 2'3a)GaAs 

m<om\zm?L^tircGa ini xAs^^-xt-r^scct-:) 

)i^T;0«mi a)GaInP&'>C-Xi:-r^i?^*y HJltlS2 
(DGaInP^^-Xi:-r^^^'V K)i<i:C0l1fl{rfllA ?>nT 

lfc^^T-5^«tZJ^J«^nTVi^, ifc, Ga Im-xAsB 
[0 0 0 5] 

StR 1 <D*&^^ISctC«^-rs:|&^^«c=&^*r-5GaInPC0 

K»2(^±(C?^^^nTl^^. 01tCJ:^ct, ^co^fi 
S3tl, xh^i^:/<z>?^j!B*te. iicofi^l^Sli, 
fir, 0 2co^£S«©x:^i;l/:¥-i(ife(D^^:7Jr7i^U:«!:J: 

Fti. 2":?<Z)GaAs^^-Xfrs«rM30&rM0(Orail 
fl|A^n:t1'^C0Ga Ini-xAsS:'^— Xtr^lBSl^fil^ 
^10^^^:/KB2i:»#»3ti. m2(D^^^yH 

\%. -^f^. GalnP^^-xar-r-So ^iiB 3 (Dli^tlT 

\x. o^vYm2^xs^\t. mri^fh^<^^tzjt\z. 

hm^m^. ^(D±\z\t:t-^y^u>i$^^ hmifj^m 

^(Dmmo:yK^m\zm^^tir^y). ^niz^-ox. m 
"^(Dmrnmo^mmmtrnff^-^nx^.^^. mi(Dnmm\z 

iz. hmcD^m^Mfc^'ri^-h^y^^nft^^m 

[0 0 0 6] ^^miz^^t. g[icD:t:/hx^^ 

mKOm^l^t. nm}^-:fG&A$Xmf^^nXl^^. Ga 
InPTJ^^3t$nfcmi<^i7^!y HS2«, pJJJtcH-P' 
^nrv^^o n>i$'^hB5l±. p H — y^GaAsTJ^fiK 

jfr£$nrv>^. iDP^;ttt5>U3>Tfl^ 
fKUT'bcfcv^. ^icDiJ'^-/ HSI2^X« 
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(4) 



^m^4-2 34188 



1 t(Dm\zi(^Ti&^m^m^rz\m=T'f)mn^n^o ^ 

fiJtH, Gao 49lno.5i PT3^^. ^.(DXoUmM'V^t. ^ 

"yv Ym^\^X^zk\Ks(DRtyri\z. Gao.49Iao.5j Pi^^ 

3) GaAlAsCD^;giaft«i«< (#5700 "C) , iftfrrKGaIn 
As <Z)«r»C f i * * 0 L < 7k I 

Gao. 49ID0. 5, P{i. i^f<7)?Jjj^^^-r ; 

1) Gao 4 9lno 5 1 P'&^Jl, Hffcbi^V^. 

2) Gao. 49 Ino, 51 Pfr^<D^Siaatti<£^^^ (500 —550 

&r;«ie&«I#1tS:^"r^)GaInAs(75^^S:^S iid^T^ 

^. a? 

[0 0 0 7] GaInAs/GaAsft^#F^'^— X^-r 

1) GaAs. \xivmsy\^m%. ^y^nm^^^^M-t 

2) iKS(pseudoinorphous)GaInAs<Dl931C7>l9^(^. Kftl^ 

3) GalDAs«5^#Fl^iOB/!i;jXi^)f^^tCj;^T> GalnAs 
«E-r^>GaInAsJi^^Fi7)j9$^^M-r^;^tt-e, »f 

[0 0 0 8] ccoj:^;^l/— tf^KitT^rc56ictl, s 
GaAs^/::^iInP#i7>S«>&fi|ffi-r'5^<i:;!&iT^^o 40 

br>y$n:/hGalnP». tf<7)^1*»€r?l^^b. »3 
4'JC?^J5^5n/!:ii>;k< 1 ::)COGax Idi - xAs<39»T3^^^p 
=£:Prfii-r^<i;"9J;:fllf^5n;^c, 200nmOGaAs-Ga 
xIn,-xAs-GaAstJ^6KZ)Ji3, PSWatf 100nm<O (p 
mz^ S»70tH-h:>i^^nfcGaInPfi. C:a)GaInPW 5^? 



itift^n, gBi;i2i8e)^^tcM^'re)S4/>^^pc3«j-r^:: 

LT. (pJ^) *«i:O^H-t:>^$nfcGaInP«^ff$ 

T. ^-^v^m^^y^^'t^t:.^\z::iy^^vm^y^ 

[0 0 0 9] *^^tc<t^i:. *^#FO)g31<D*a;j3ct 
-r^S^O^^S^^mrt. Gaxin. xAsT*^. 1 HJfiW 

5ior, 

fiE:f3 lOO^U/WK 

x=0.825 (D^'5?a:»fa^^#*rSGaxIii,.xAsS31c 
GaInAs«31<7)ff ^ ZtJ^ 5 - 9 n mCO»6gaf*5lr*^S^^S^ 

-^xz^^^^-^m^t^ v-^tm^n^. 

Z= 6nm : A=0.85iim 

Z= 6.5nm : A=0.98j[ini 

Z= 7nm : A=1.054/im 

2= 7.5nm : A=1.083/zin 

Z= Snm : A=1.2uni 

^:^iaar&r/EE:b7&^l^-^ft^cD*^, GaIiiAsfi31(7)j9$ 

ZTl^e.SnmCOMc^U— 1f<&K3i"r^^, :^UOAj^^S; 

x=0. 11 : A=2.5/iin 

x=0. 75 : X=\.2itTC\ 

X =0.805 : A=1.08;[im 

X =0.815 : A=1.05/zm 

X =0. 825 : A =0. 98 At m 

x=0. 99 : A=0.85;im 

«£-3T, ^(J>^^^^1^t^V-^^%^1t.}b\Zr.mS^ 

Z<r>*^^^K^^t.im^^^^. mfOfl. Z5:9nm 

j^>icjs, ^^\zmt:b^w.(^zmsyi(Dmz^-5\^Xs 

[0 0 10] V'-lf<Dfi&'(tli3^&tl||itf ISIft 



C5) 

7 

«1tH (B30, 31, 40) (r>^^(Dn^\%. 15 

32, 34tC<toT5>(ll^nfc^»:co«^#f''31, 33. 35^ 
mX^. ^CDWgS32, 34<D;?^ld:, #^10nm-e3&e. 
^<0^i&\t^ S CH(separated coDfinenent heterostr 
ucture) mr^^^o ^C[)J:•5^SCH«liS^i, GaAs^t^ 

I NSCH(grated index separated confinement hete 
rostructure)5J«jecDffi^i!gTt>»iST€^. ^4(e:^U 

30S.tM0«> Ga Im- As Pi- <0^(nW^\Z^'DXW&. 

i^^F31 <h ^ ^ K» 2 &r/4 t OPilTlfi^ tClg^ l>, 

<i:o{C, «[3&CD*^^F31, 33. 35^11^^:<it. ^4lC 
|g^L;t»30, 40^fl|;^^. «1^-^T. GRINSCH#} ^ 
mt. Ga In,- As P,- ^m^^MX.. "toy^c^^mMH^ 
^«Gao . 4 9 Ino 5 1 P e>GaAstC«^>ir tClf^b, -tOlg 

G R I N s c Hflijg^is c nwm^^nmtw^'mz.m, 

[0 0 1 1] m^msmi^^wx^x. i^^mx^^^it so 
t^m5g(Di^2ife«^^iKB>^r^« z.<Dn'^\%. x«i± 

t::. ;icoX«l iifi^T^*&T'5£»C^WT^. GaInP<& 
-^-Xiif ^«!^©lll(0^^ y H«2«:lt;t:5. 
^^-y HJS2±iCji, #|g^OGaAs®30, 32, 34, • • 
• , 40tGai- In As®31. 33, 35, ■ • • iiif^^mzM. 
S$n:^«ie{*:3 7&t^tt^nTVi^. :i(Z)J;^(r*i2W$ 

ti, ^2(;)GalnP$:^-Xt-r^^^^y H®4{;i<koT 

m^tixi^o. ^c7)«fr, -^(Dmrntmrnmiz^-^x 



*JM¥4-2 3 4 1 8 8 

^^^nfeGaASlCizoTJ^J^StlTVi-S. GalnPT?}^^^ 
tir^f^l(D^^y]^m2}t. nm\Z]^-}:^>^^nXl^ 
^5, GaInP"r^*rX$n}^cill2 0^^^y h'»3Jl, p^KtC 

-tr>:5?'^n;'5:GaAST*^. i>3 Ml 6 

15, ^Tfl^Efe^nrv^^o ^tRiii^fc, inP*fen-> 

^nXV^e. ilttr, GaAs^«<&^S5fflr^«^, 
m2}k.ZS4(Dtti'^h\^^m.^\t. Gao.4 9lno.5iAsTfc'5» 

MiizMft^'r^^^^y:/^mr^^n^n^J:^\z. x<d 
fit^&O.S '-0.95(7)«iHTWS85LT, Gao.*9ln<,.5iP/Ga 
m As/GaIscOtt5(Bf$:^ffi-r^:it:^i^6/i^o 

1) Si, GaAs, InP, ±±\tm<^lU-vm^ftUmu- 

ym<ottn. SIC, Ge^(o^m^mmr^z.tf)^xii 

2) MOC VD^fctiMOMBE^75.S^^^fflbT, — 

mcDm^^ m^^'T') ^m^^T^. 

T, 3t<ftmSS<7>p- 1 -n«Jg^Ujg-rs ; njf^ (Si* 
^f^S^fcflSe) tr>y$nrcGao. 4 9lno 5 1 P<;5 

JP^7&^ O.W 1 /xm<Z)^^^5^ HS, J|t$7&^5~10nm<?) 
GaAsKt^^J?$7&nOnmi:0/h$liGa,- In As^^t^ 
mX^lOO ^^OGaAs-Ga,- In Asj®|&TH,i;-:?T«^ 

O*^, ^^m±i^o:>m-^\t. 1.5 ~2MmT*;5. J? 

Th--e>i^3fn7tGao.4 9lno.5i P«. 
[0 0 13] GaAs-Gai- In Asj©t&^lCX':?< 

1) iKaGaInAs»Ollt$tt, lStt::Hllfff < , 

2) fi§i4B^t-^«E-r^^£i;b«, m^^t^-~)V(D^^nm 

3) 3t*^tii^(D«^m?SSJa. GaInAs«^#FO»$^^ 
Ga,- in As^^tOfl:^ft»mS:^3!r^»ig^5f«;a: 

^(Dmm\t^yomr)x$>^ ; 
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(6) 



34188 



6-aT:^-F<^iP^ Z 5 - 9 n m 

^W^M<om^ S-lOnm 

[0 0 14] ±m(omi\t. ^i3i^mtvx7ssVti^<^ 

mi] »f<Ol^*6W&07r:t-fct><O 
[01] 



[12 4] V-i5'05>^ttSo^>35t-S»JcD|ft^=£7f;TX^;V^ 
[® 6] 11^3© 1 C!E«l<?))t^mSg<7) 1 ^MMSr^iffeU 

[^7] ai<z)3ll^(7)^if^<z)x:?^;u^'-*P&<z?^^:7 

1 £^ 
3 m^m 

5 n>^^^h)B 

30> 40 (a§E^® 

31, 33, 35 ftT^P 

32, 34 nm^ 



20 



[02] 



I@13] 




30 



31 40 



QqaTI Go As 



KAiJ) 



2 




GatnP 



10 31 32 333435 40 



[061 
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(7) 



1$M¥4-2 34 1 8 8 



[071 




(51) Int. CI. ^ mm^n ff\^i^m^^ fi tm^^i&m 

HOIL 33/00 A 8934-4M 
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